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Fig. 13.3 Simplified method for combining creep and fatigue. 


20% reduction of the endurance limit for a conventional carbon steel. In salt water 
and other more corrosive media, the reduction can be even more pronounced. To 
combat this effect, alloying elements, as well as protective coatings, are used. The 
rate of cycling can also lower the fatigue life, but it is seldom considered in normal 
design procedures because such data are poorly defined ahead of time. 


EFFECT OF SIZE 

A rather important factor influencing the fatigue life is illustrated in Fig. 13.4 [58]. 
The principle involved here is that a bar with a smaller diameter has better resis¬ 
tance to fatigue failure because it has a relatively lower volume of material affected 
by a high stress. This principle is acceptable in the design of members of various 
thicknesses if the endurance limit is known for, at least, some of the thicknesses. 
For instance, in the case of fatigue data for steel given in Fig. 13.4 the endurance 
limit can be plotted as a function of thickness, as shown in Fig. 13.5. 


ENDURANCE LIMIT 

Use of design equations (13.3) and (13.4) is predicated on a knowledge of the en¬ 
durance limit a e after all the influencing factors, such as those indicated above, had 
been considered. Although this problem is rather complex, the first estimate, based 
on the available extensive test results [58], can be made during the preliminary ma¬ 
terials selection. Some of the recommended ratios for the endurance limit to the 
ultimate strength of materials are compiled in Table 13.1. In this table, a n denotes 
the ultimate tensile strength of the material and the term cr e is the endurance limit, 
defined in Fig. 13.2 for the particular example considered. 






